Four Holstein and four Brahman • Hereford heifers about 8 mo of age were used in a study to determine whether breed influences the effects of ambient temperature on concentrations of prolactin in serum. Two heifers of each breed were stanchioned in each of two environmental chambers at 21 C for 7 d, after which chamber temperatures were changed to 7 or 31 C during 6 h. After 5 d at 7, 21 or 31 C, heifers were injected with 60/2g thyrotropin-releasing hormone (TRH). A switch-back design was used and each heifer was exposed to all treatments. Concentrations of prolactin in serum of heifers during exposure to 7, 21 or 31 C for 5 d were related to ambient temperature (9.0, 20.9 and 29.5 ng/ml, respectively; P<.001), but the response was not influenced by breed. Heifers of both breeds responded similarly to treatment with TRH, and prolactin in serum increased (P<.001) within 5 min from 7.0 + 3.2 to 45.7 + 8.2 ng/ml in heifers at 7 C, from 13.1 + 1.6 to 97.2 + 9.6 ng/ml in heifers at 21 C and from 18.2 + 3.5 to 96.2 + 11.3 ng/ml in heifers at 31 C. We conclude that concentrations of prolactin in serum of heifers are positively associated with ambient temperature and that the effects of tdmperature on basal and TRH-stimulated concentrations of prolactin do not differ significantly between Holstein and Brahman x Hereford heifers. Thus, differences in tolerance to heat were not related to differences in prolactin secretion.
Summary
Four Holstein and four Brahman • Hereford heifers about 8 mo of age were used in a study to determine whether breed influences the effects of ambient temperature on concentrations of prolactin in serum. Two heifers of each breed were stanchioned in each of two environmental chambers at 21 C for 7 d, after which chamber temperatures were changed to 7 or 31 C during 6 h. After 5 d at 7, 21 or 31 C, heifers were injected with 60/2g thyrotropin-releasing hormone (TRH). A switch-back design was used and each heifer was exposed to all treatments. Concentrations of prolactin in serum of heifers during exposure to 7, 21 or 31 C for 5 d were related to ambient temperature (9.0, 20.9 and 29.5 ng/ml, respectively; P<.001), but the response was not influenced by breed. Heifers of both breeds responded similarly to treatment with TRH, and prolactin in serum increased (P<.001) within 5 min from 7.0 + 3.2 to 45.7 + 8.2 ng/ml in heifers at 7 C, from 13.1 + 1.6 to 97.2 + 9.6 ng/ml in heifers at 21 C and from 18.2 + 3.5 to 96.2 + 11.3 ng/ml in heifers at 31 C. We conclude that concentrations of prolactin in serum of heifers are positively associated with ambient temperature and that the effects of tdmperature on basal and TRH-stimulated concentrations of prolactin do not differ significantly between Holstein and Brahman x Hereford heifers. Thus, differences in tolerance to heat were not related to differences in prolactin secretion. (Key Words: Ambient Temperature, Heifers, Prolactin, Thyrotropin-Releasing Hormone.)
I ntroduction
Concentrations of prolactin in serum of cattle are greater during the warmer months of the year than during the. colder months (Schams, 1972; Koprowski and Tucker, 1973; Head et al., 1976) . There is a positive correlation between concentrations of prolactin in serum and ambient temperature in heifers, and ambient temperature effects thyrotropin-releasing hormone (TRH)-stimulated concentrations of prolactin (Wettemann and Tucker, 1974; Tucker and Wettemann, 1976) .
Brahman cattle are more tolerant to increased ambient temperatures than European type cattle (Self et al., 1979) and the performance of Brahman x British cows in the southern United States is usually superior to that of straightbreds (Koger et al., 1973; Crockett et al., 1978) . Prolactin is generally considered to be necessary for lactogenesis (Cowie, 1970) , is correlated with milk yield (Koprowski and Tucker, 1973) and may regulate other body processes (Nicoll, 1980) . The objective of the present study was 391 JOURNAL OF ANIMAL SCIENCE, Vol. 55, No. 2, 1982 to determine whether the superior heat tolerance of Brahinan x Hereford heifers, in comparison with Holsteins, is related to changes in serulfi concentrations of prolaetin.
Materials and Methods
Two Holstein and two Brahman • Hereford (B X H) prepubertal heifers about 8 mo of age were stanchioned in each of two environmental chambers. Relative humidity in the chambers ranged from 40 to 65% during the various treatments. Heifers were fed a diet of ground alfalfa hay and milo (80:20 ratio) at 3% of body weight daily and water was supplied ad libitum. Animals were subjected to 12 h of light daily starting at 0800 h.
After a 6-d period of adjustment to the chambers at 21 • 1 C, a cannula (polyvinyl; 2.08 mm od) was inserted into ajugular vein of each heifer. The following day, the temperature in chamber I was decreased from 21 • 1 to 7 • 1 C over 6 h (about 2.3 C/h) and the temperature in chamber II was increased from 21 + 1 to 31 + 1 C over 5 h (about 2 C/h).
After being exposed to the experimental temperatures for 5 d, the heifers were given 60 /ag of synthetic TRH (pyro-glutamyl-histidylproline amide) via the jugular cannula. Treatment of heifers with TRH was used to evaluate the capacity of the anterior pituitary to release prolactin acutely (Convey et al., 1973) . The next day, the temperatures in both chambers were returned to 21 C. After 5 d at 21 C, the heifers were treated with TRH and kept at 21 C for 5 additional d, at which time the temperatures in chamber I was increased to 31 C and the temperature in chamber Ii was decreased to 7 C at the rates previously indicated. Heifers were treated with TRH after 5 d of exposure to 7or 31C.
Blood serum samples were collected daily via cannula at 0800 h. On those days when ambient temperatures were changed from 21 C, 13 samples were taken at hourly intervals, starting 2 h before the change in temperature began. Before heifers were treated with TRH, blood samples were taken and discarded for 1.5 h at 15-min intervals. Then samples were collected at 30, 20, 10 and 0 min before TRH treatment and at 5, 10, 15, 20, 25, 30, 45 and 60 min after TRH. Serum was stored at -20 C until prolactin was quantified by a double antibody radioimmunoassay (Koprowski and Tucker, 1971) , with bovine prolactin (NIH-P-B4) used as a reference standard. Concentrations of prolactin in serum during the change in ambient temperature, during exposure to the various temperatures for 5 d and after TRH treatment, were analyzed by split-plot analyses of variance with two between-block treatments (breed and ambient temperature) and one within-block treatment (hour or day of treatment), as described by Gill and Hafs (1971) .
Results and Discussion
Concentrations of prolactin in serum decreased linearly (P<.01) in both Holstein and B • H heifers as ambient temperature was decreased from 21 to 7 C (figure 1), and breed did not influence the response. For both breeds, concentrations of prolactin in serum averaged 29.3 ng/ml at 21 C and decreased to 13.2 ng/ml within 6 h. The acute response of prolactin in serum to a decrease in ambient temperature concurs with results from our previous studies with Holstein heifers (Wettemann and Tucker, 1974; Tucker and Wettemann, 1976) .
Breed of heifer did not significantly influence the acute increase in prolactin concentrations when ambient temperature was changed from 21 to 31 C (figure 2). During exposure to 21 C, prolactin averaged 20.4 ng/ml for both breeds and increased to 31.2 ng/ml within 5 h. The slight reduction in prolactin concentrations at 6 to 10 h after the increase in ambient temperature was similar to the response we observed previously (Wettemann and Tucker, 1974) . When examining the relationship between ambient temperature and daily blood samples taken from dairy cows, Head et al. (1976) found that serum prolactin increased with temperatures up to 18.2 C, but decreased with temperatures above 18.2 C.
Concentrations of prolactin in serum were affected (P<.001) by temperature during the 5 d when heifers were exposed to 7, 21 or 31 C (table 1) ; however, breed and breed • temperature effects were not significant. Concentrations of prolactin for both breeds averaged 9.0 ng/ml when heifers were exposed to 7 C and 20.9 and 29.5 ng/ml when heifers were maintained for 5 d at 21 and 31 C, respectively. These concentrations of prolactin are comparable with the concentrations reported previously for Holstein heifers exposed to 4.5, 21 and 32 C, respectively, for 9 d (Tucker and Wettemann, 1976) . The similarity in concentrations of prolactin in serum when Holstein and B x H heifers were acutely and chronically In agreement with results of previous studies (Convey et al., 1973; Karg and Schams, 1974) , treatment with TRH markedly increased concentrations of prolactin in serum (figure 3). Holstein and B x H heifers responded similarly to TRH treatment at 7, 21 and 31 C. The response to TRH was influenced by ambient temperatures (P<.00i), and the greatest response occurred in heifers exposed to warmer ambient temperatures. Within 5 min after TRH, prolactin in serum increased from 7.0 + 3.2 to 45.7 + 8.2 ng/ml in heifers at 7 C and from 18.2 + 3.5 to 96.2 + 11.3 ng/ml in heifers at 31 C. Concentrations of prolactin at 5 min after TRH were similar for heifers at 21 and 31 C, but concentrations were less (P<.O01) in heifers at 7 C. The absolute increase in prolactin from pretreatment concentrations was also greater Figure 3 . Concentrations of prolactin in serum after infusion of 60 #g of TRH (at 0 min) into Holstein and Brahman X Hereford (B X H) heifers at 7, 21 and 31 C. Standard errors of the mean (n = 8 at each time) ranged from 2.8 to 8.3 ng/ml serum for heifers at 7 C, from 1.6 to 9.6 ng/ml serum for heifers at 21 C and from 3.5 to 11.3 ng/ml serum for heifers at 31 C.
(P<.01) for heifers at 21 and 31 C than for heifers at 7 C. However, the percentage increase in serum prolactin from: pretreatment values was similar for heifers at all temperatures.
Although concentrations of prolactin in serum were similar 5 min after injection of TRH when heifers were exposed to 21 and 31 C, prolactin concentrations were greater (P<.001) 30 rain post-TRH in heifers exposed to 31 C. The prolonged increase in prolactin concentrations after TRH in heifers at 31 C may have been due to increased secretion or reduced clearance of prolactin. Smith et al. (1977) observed that exposure of steers to elevated ambient temperature increased secretion of prolactin and reduced the metabolic clearance rate for prolactin.
We conclude that concentrations of prolactin in serum of heifers are positively associated with ambient temperature. The influence of exposure to ambient temperatures of 7, 21 and 31 C on basal and TRH-stimulated concentrations of prolactin was similar for Holstein and B x H heifers. Thus, differences in heat tolerance were not associated with differences in prolactin secretion.
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